7
356 Low 2.6 (1. 4-4.6) 3 This is significant because overresuscitation can result in increased mortality, pulmonary edema, and acute respiratory distress syndrome. 4, 5 Thus, the resuscitation of a critically ill patient requires an accurate assessment of volume status and the ability to predict the hemodynamic response after a fluid challenge. 6 The objective of this review was to provide summary estimates of the accuracy of various symptoms, signs, and measurements to predict fluid responsiveness in patients with hemodynamic instability. This review demonstrates that traditional physical examination findings do not differentiate responders from nonresponders, and the measurement of central venous pressure is inadequate (positive LR 2.6). However, inferior vena cava distensibility in patients with ventilation and without spontaneous respiratory efforts did have discriminative ability in regard to fluid responsiveness (positive LR 5.3; negative LR 0.27). Conversely, studies evaluating caval distensibility in spontaneously breathing patients had high heterogeneity and wide CIs.
Passive leg raising with cardiac output monitoring or related parameters was the most effective and broadly applicable determinate of fluid responsiveness (spontaneously breathing patients: positive LR 7, negative LR 0.22). Passive leg raising is performed by placing the patient in a semirecumbent position and then adjusting the bed to an obtuse angle, with the lower section inclined to 45 degrees. Despite the statistical predictive power of this test, not all hospital beds will be able to accommodate this maneuver.
The limitations of this systematic review include small individual study numbers; variation in reference standards, settings, and providers; and limited applicability to pediatric patients. Echocardiography-trained intensivists performed the ultrasonographic imaging in the majority of studies. This further limits the broad applicability of some of the results (ie, stroke volume variation). Furthermore, some studies were confounded by publication bias, and data pooling was limited because of the limited studies that fit the inclusion criteria. As a result, bias from any single study was possible (minimum 53 patients per measure tested).
Despite limited studies with variable inclusion and exclusion criteria, the findings of this systematic review suggest that clinicians should not rely on physical examination findings, including central venous pressure, to determine fluid responsiveness. Cardiac output measurement after passive leg raising is the most accurate predictor of fluid responsiveness. For intubated patients without spontaneous respiratory efforts, respiratory variation in pulse pressure and stroke volume is also useful. 
